Vaginal blecding in girls is a rare but alarming symptom, and may be caused by serious underlying pathology. All children should be investigated and examined under anaesthesia, including vaginoscopy
This study is a review of girls aged 10 years and undcr who presented to the Chelsea Hospital for Women with vaginal bleeding during the past 20 years. The age of 10 was chosen as the upper limit for this study because after that time mcnstruation may be physiological (Dewhurst 1971 ; Reiter 1972) . The Chelsea Hospital for Women is mainly a secondary referral centre and many girls in this series had been seen initially in other gynaccological or paediatric units; therefore this series may not represent a true cross-section of the disease spectrum.
Patients and methods
The case notes of all patients, 10 years of age and under, who presented with vaginal bleeding between 1066 and 1986 wcre revicwcd rctrospectivcly. Historical factors relevant to determining the aetiology of the bleeding such as oral contraceptive ingestion. duration and cyclical nature of the bleeding wcrc notcd. Clinical examination and the presence or absence of secondary sexual characteristics were recorded. All patients were examined under anaesthesia. Vaginoscopy was performed in small infants using a cystoscope or hysteroscope; in larger infants direct inspection o i t h e vagina and cervix was achieved by passing a paediatric laryngoscope. The final diagnosis, subsequent management and follow-up were also noted.
Results
Ovcrall, 52 girls were seen during the study period; their age range was 7 months to 10 years (Table 1 ) (mean 4.75 years). The aetiology of thc vaginal bleeding is shown in Table 2 . In 28 girls (54%) bleeding was from a local lesion and in 11 of them (21%) bleeding was duc to a malignant genital tract tumour. Eight were rhabdomyosarcomas (botryoid sarcoma); two were clear-cell vaginal adenocarcinomas and one was an endodermal sinus tumour.
Three of these 11 children with tumour died during the study period. The first was a 19-month-old Egyptian girl who had vaginal blecding for over a year before being seen. At operation she had a large inoperable clear-cell adenocarcinoma which failed to respond to radiotherapy. The second was a 2-year-old girl with a rhabdomyosarcorna who presentcd with a 6-month history of blood-stained discharge. A biopsy at another hospital was reported as showing inflammatory changes only. She received high-dose chemotherapy, but at subsequent laparotomy was found to have an inoperable tumour. The third was a 16-month-old girl who presented with a 1 -wcck history of vaginal bleeding, but despite an anterior excnteration for a yolk sac tumour, radiotherapy and chemotherapy, she died. Thc other eight girls are alive and disease free at follow-up. 5-18 years later.
In five children vaginal bleeding was secondary to a vulval lesion. This was lichen sclerosis in two, vulval warts in another two, and a cavernous haemangioma in the fifth. In a further fivc children vaginal bleeding was secondary to urethral prolapse. Four girls presented with trauma causing vaginal blccding; three of these followed various types of falls, and thc last had a ruptured hymen possibly linked to a previous foreign body. In three children bleeding was duc to vulvo-vaginitis. Vaginal bleeding was caused by some form of precocious puberty in 11 childrcn. Prccoeious puberty was constitutional in two girls. and in three others pseudo-precocious pubcrty was associated with a granulosa cell feminizing tumour. In the six remaining girls cyclical blecding was the only sign of prccocious puberty and so a diagnosis of premature menarche was made. None of the children had evidence ol McCuneAlbright syndrome.
In the remaining 13 girls (2%) no clear cause could be found.
Discussion
Where a definite diagnosis was made, the commonest actiological causes were malignant genital tumours (n = 11) and precocious puberty (n = 11). The high frequency of malignant tumours may reflect the secondary referral role of the Chelsea Hospital for Women. Most of the tumours were rhabdomvosarcomas which are mixed mesodermal tumours. They may be found at any age during childhood, but are more common in children under 3 years of age (Dewhurst 1983) . The vagina is the commonest site of the tumour in the young, but the cervix may also be involved. The appearance of the tumour may vary but classically it resembles a bunch of grapes. The tumour usually presents with vaginal bleeding which may be accompanied by thc passage of a piccc of tumour tissue. Sornetimes the tumour may bc visible at the vaginal orifice, but examination under anaesthesia and kiopsv is usually necessary to make the diagnosis. Occasionally histological diagnosis may bc di€ficult due to the plcomorphism of thc tumour. Histological misdiagnosis may result in delaycd treatment, as unfortunately occurred in the 2-year-old girl who died. Early cases in the series were treated surgically. but the more recent ones have been treated with chemotherapy.
Two children in the present scrics presented with clear-cell adenocarcinomas. Neither of them had been exposed to diethylstilhoestrol (DES) in ufero. The association bctwcen these tumours and DES was first described by Herbst & Scully (1970) . Thc risk of developing clear-cell adenocarcinorna after exposure to DES has been estimated to be 0.14-1411000 of DESexposed females (Eniens 1984) . Both girls were treated with extended hysterectomy. vaginectomy and radiothcrapy. During the study period a 13-year-old girl who had been cxposcd to DES in ulrro did present with a clear-cell adenocarcinoma. She was successfully trcated with ratliotherapy (Dewhurst & Ferreira 1980) . The exact placc of chcmotherapy in the management of these tumours is as yet unknown.
Endodermal sinus turnours of the vagina are the rarest vaginal tuniours in this age group, and are also some of the most malignant. Only one 1973) . Urethral prolapse may be related to low levels of oestrogens and presents with a circular prolapse at the external urethral orifice. Occasionally the prolapsc may be difficult to distinguish from a genital tumour. If the prolapse is large it is bcst treated by surgical excision of the necrotic mucosa.
If bleeding is associated with trauma, examination under anaesthesia is necessary because lacerations of the vulva may appear relatively minor on external inspection and external blood loss may be deceptively small in the presence of significant vaginal haeniatoma (Heller et LCI. 1978) . Although no cases of trauma associated with a foreign body were found in this study it has been reported to cause up to 30% of vaginal blccding in children (David et al. 1984) .
Vaginitis and vulvo-vaginitis, althvugh quite common, rarely cause vaginal bleeding. It occurred in only 3 (6%) children in this series.
In all the 52 children seen with vaginal bleeding during the study period no case of sexual abuse was confirmed. However, it may be that these unfortunate children tend not to be referred to secondary ccntrcs. girl was diagnosed as having this tumour and she was treated surgically (Dewhurst & Ferreira Prccocious puberty is defined as the appearance of physical signs of secondary sexual development before the age of 8 years or of menstruation before the age of 10 years (Dcwhurst 1971) . Pseudoprecocious puberty may be caused by feminizing granulosa cell ovarian tumours. Classically, bleeding presents early and unlike other causes of precocious puberty the bone age is not in advance of chronological age (Dewhurst 1980) . The diagnosis is madc by detection of a mass, and endocrine investigations show high oestrogen levels. Tn most of our girls with precocious puberty, cyclical bleeding occurred without other signs of secondary sexual development. This is classified as premature menarche and is thought to be due to unusual sensitivity to very low levels of circulating oestrogen (Hellcr ef ul. 1983) . Hormone assays are normal and the bone age corresponds with the chronological age. No treatment is required once a more serious cause has been excluded. The bleeding usually stops by 10 years of age and starts again after the appearance of the other signs of secondary sexual development. Subsequent development of such patients appears to be normal. as is their future fertility (Murran el ul. 1983). Exogenous oestrogen ingestion in the form of the oral contraceptive pill or in the diet should be excluded (Comas 1982; Schoental 1983) . Two girls had constitutional precocious puberty which is attributed to spontaneous initiatioii of hypothalamic and pituitary activity. I t presents with cyclical bleeding in association with other signs of secondary sexual devclopment. Both girls in this series had radiographic signs of advanced bone age and breast development before menstruation.
A variety of vulva1 lesions may affect the young child, but few cause vaginal bleeding. Lichen sclerosis was diagnosed in two children. This disorder is similar to the condition which affects postmenopausal women and it usually disappears at puberty (Dewhurst 1984) . Genital warts may cause bleeding occasionally and their presence may suggest infection by a parent or sexual molestation. This was not evident in either of our children.
Urethral prolapse is a relatively common mistaken cause of 'vaginal' bleeding in children and was found in 10% of our series. Lt occurs most often at between 5 and 9 years of age (Editorial 1981) .
Cbzclusion
Vaginal bleeding in children is a rare occurrence. and a serious underlying cause should always be excluded. Examination under anaesthesia and vaginoscopy are mandatory in all cases. Few series have been published, and the incidencc of various aetiologies differs widely between studies. The numbers of patients seen by any clinician are small, so it is preferable that the children be referred to specialized centres.
